Expression of glutaredoxin in human coronary arteries: its potential role in antioxidant protection against atherosclerosis.
Oxidative stress is considered an important factor in atherogenesis. Mammalian cells have a complex network of antioxidants such as catalase, superoxide dismutase, and glutathione peroxidase. However, the mechanisms that regulate the cellular redox state in the vessel wall remain unclear. Recent study has shown that thioredoxin, a thiol-disulfide oxidoreductase, is expressed in atherosclerotic plaques of human carotid arteries. In this study, we investigated the localization and expressional change of glutaredoxin and thioredoxin, two important members of the thiol-disulfide oxidoreductases, in autopsy samples of human coronary arteries. In nonatherosclerotic coronary arteries, glutaredoxin was expressed in endothelial cells, in fibroblasts of the adventitia, and most intensely in medial smooth muscle cells. Interestingly, in atherosclerotic lesions such as hypercellular lesions, the infiltrating macrophages highly expressed glutaredoxin. The expressional pattern of thioredoxin was quite similar to that of glutaredoxin. Western blot analysis demonstrated that hydrogen peroxide stimulated the expression of glutaredoxin in a time- and dose-dependent manner in cultured human coronary artery smooth muscle cells. Fluorescence microtopography with dihydroethidium demonstrated that the generation of reactive oxygen species was associated with the expression of glutaredoxin. These results suggest the possible involvement of thiol-disulfide oxidoreductases in antioxidant protection in human coronary arteries.